LPS-160A/-1 SERIES 
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9. TOP COVER REMOVAL 
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LPS-160A/-1 Series 


| MODEL LPS- 160A LPS-161A MODEL LPS- 160-1 LPS-1602 


Output voltage 


Output polarity : 


Output current 


0~32V Continuously variable 


Output voltage QO~18V Continuously variable 


Output polarity 


Positive and negative Ys 


Positive and negative 
0~05A | O~1.2A 


O~1A oe 


Output current 
Ripple voltage 


Output stability 


Ripple ‘voltage 


Less than 3mVp-p 


Less than SmV for power source voltage change 
of £ 10% 


az Less than 5mV for load variation of 0 to 100% 
40V (F.S) 


Less than SmV for power source voltage change 
of + 10% 
Less than 5mvV for load variation of Oto 100% 


Output stability 


Voltmeter 


Voltmeter 20V (F.S) 
| | Accuracy of 2.5% far full scale Accuracy of 2.5% for full scale 
Amperemeter 06A (FS) 1.5A (F.S) Raeeacee ry 2A {F S) 2.5A (F.$) 
Accuracy of 25% Accuracy of 2.5% Accuracy of 2.5% Accuracy of 2.5% 
| for full scale for full scale fonfullives le | for full scale 
Insulation vie 


Between chassis and Output terminal: 
More than 10 MQ. at OC 500V 
Between chassis and AC plug: 

More than 50MM at DC 500V 


Between chassis and output terminal: 
More than 10 M{2 at OC SO0V 
Between chassis and AC plug: 

More than 50M at OC 500V 


Overload protection circuit of constant current 
self-+restoring type 


o~ 40°C 

~120V 
AC 100 ~ 120V AC 100 ~ 12 
42VA (50/60Hz) 90VA (50/60Hz) 
AC 200 ~ 240V AC 200 ~ 240V 
42VA (50/60Hz) 90VA (50/60Hz) 


| Size and weight | 175(H) x 100(W7 x 195(O)mm 3.5 kg 


Accessories Short-circuit bar x 1 
Fuse xt 


Insulation 


Compensation/ 
Protection circuit 


Overload protection circuit of constant current 
self- restoring type 


O~+40°C 


Compensation/ 
Protection circuit 


Ambient tempe- 
fature range 
Power Source 


Ambient temper- 
rature range 


AC 100 ~ 120 AC 100 ~ 120V 
50/60H2 47VA 50/60Hz 93VA 


AC 200 ~ 240v AC 200 ~ 240V 
SO/60Hz 47VA 5S0/60Hz 93VA 
175(H) x 100(W) x 195(D)mm 3.5 kg 


Short circuit bar x 1 
Fuse 


Power Source 


Size and weight 


——$_—______} 


Accessories 


Operation 


x1 
Series and parallel 


a LPS-163A LPS-164A 
Output polarity | Positive and negative 
Output current penueant ~2A ORCA rosea 


Output stability 


Operation Series and parallel 


[Moser usicoa | wpsisoa | rsi608 | 
fOurpucuent fO=3a [045A [O= 85a] 


Less than 5mV for power source voltage change 
of + 10% 

Lets than S5mV for load variation of 0 to 100% 
20 (F.S) 
Accuracy of 2.5% for full scale 


Ripple voltage 
Output stability 


Voltmeter 
Compensation/ 
Protection circuit 


Less than SmV for Power source voltage change 
of £ 10% 


Less than SmvV for load variation of 0 to 100% 
40V (FS) 

Accuracy of 2.5% for full scale 
2.5A (F.S) 4A (F.S) 


Voltmeter 


Amperemeter 


6A (F.S) 


Accuracy of Accuracy of Accuracviot 4A (F.S) 5.4A (F.S) 6.4A (F.S) 
2.5% for full 2.5% ali 2.5% meet Accuracy of Accuracy of Accuracy of 
scale scale ale 2.5% for full 2.5% for full 2.5% for full 
scale scale scale 
sation Between chassis and output terminal: 


More than 10 M22 at OC 500V 
Between chassis and AC plug: 
More than 50MM. at OC S0OV 


Compensation/ Overload protection circuit of constant current 
Protection circuit Self-restoring type 
Ambient temper- O~+40°C 
ature range 
AC100 ~ 120V | AC100 ~ 120V AC100 ~ 120V 
50/60Hz 163VA| 50/60Hz 220VA| 50/60Hz 340VA 
AC200 ~ 240V | Ac200 ~ 240V AC200 ~ 240V 
50/60Hz 163VA! 50/60Hz 220VA 50/60Hz 340VA 
175(H)x145(W) 175(H)x1S0(W)] 175(H)x1S50(W) 
*225(D)mm 3001D)mm 
Tkg Bkg 


Between chassis and output terminal: 
More than 10 M&2 at DC 500V 

Between chassis and AC plug: 
More than 50MM at OC 500V 


Overload protection circuit of constant current 
self restoring type 


Ambient temper- 


ature range 


Power source AC100 ~ 120V AC100 ~ 120V 


AC100 ~ 120V 
50/60Hz 170VA/ 50/60Hz 230VA/ 50/60Hz 265VA 


AC200 ~ 240V | AC200 ~ 240V | AC200 ~ 240V 
50/60Hz 170VA/ 50/60Hz 230VA\ 50/60Hz 265VA 


Size and weight 


175(H)x 115(W) | 175(H)x150(W) | 175(H)x1 50(W) 
300(D)mm x225(D)mm 300(D)mm 
7kg 7.5 kg 7.5 kg 
Shortcircuit bar x 1 


Fuse xi 


Short-circuit bar x 1 
Fuse xt | 
Series and parailei ! 


is 


LPS-160A/-1 Series 


3. CALIBRATION PROCEDURE 


- Calibration should be performed after a 30 minute warm-up period 
{t should also be confirmed that the unit is connected to the 
power line voltage. “be 


- All adjustment should be completed in the given order, because 
adjustments interact with others. 


- During the adjustment procedure, remove the case only when nec 
replace immediately after making an adjustment. This will maiz 
circuit at constant operating temperature. 


3.1 Initial Control Settings : 
The initial control settings to be used for each check and ad. \ 
are listed below. Any variations from these settings are s 
applicable procedure. 


~ VOLTAGE 
COARSE Fully counterclockwise 
FINE Fully counterclockwise 


~ CURRENT Fully counterclockwise 


- Connect the SHORTING BAR between "~" and GND terminal. © 


3.2 Power Supply Ae 
~ Connect the DC voltmeter to test point and check all suppl 
according to Table 3-1. _ 


~- 


Table 3-1 


| 


Collector of T 
Collector of 
Collector of 
Collector 
Collector 
Collector 
Collector 
Collector 
Collector 
Collector 


3.3 Reference Level Adjustment 


jest roint 


Input of IC1 
Collector of 
Collector of 
Collector of 


Collector of 
Input of IC1 
Collector of 
Collector of 
Collector of 
Collector of 


- Connect the DC voltmeter between ”+” and GND terminal. 


Voltage 


~ Adjust following adjustment for the DC voltmeter reading of -5mV. 


Table 3-2 


Adjustment 
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3.4 Current Limiter Adjustment 
~ Set: VOLTAGE ; 
COARSE Fully counterclockwise 4 

FINE Center 
CURRENT Fully clockwise 
Connect the short piece of wire between ” 

(Short three terminals together) 


+” and GND tera 
- Adjust following adjustment for the AMMETER reading of indi 
value in Table 3-3, ed 
Table 3-3 7 


Adjustment 


0. 
I. 
2. 
he 
5s 
ds. 
2. 
3. 
4. 
3. 


77 

3.5 Tap Selector Adjustment cer 
% The Tap Selector selects secondary taps of the power tran: 
by setting of VOLTAGE control to operate the series reg 
suitable condition. At es 

- The Tap Selector should be turned on or off automaticall! 
VOLTAGE control is adjusted around following vol basing 


s at 
cog tee Li u 
* ae. 


4.1 Troubleshooting Aids 


4.2 Check-out Procedure 
- Setup 


- Set the VOLTAGE control to 32/18V. (See Table 4-1) 


4. TROUBLESHOOTING PROCEDURE 


Confirm that the any equipment used with the 160A/-1 series is oper 
correctly. If there is any question about the function, see the 


INSTRUCTION MANUAL for a correct operation. 


Check al! control settings, because an incorrect setting can nakelen 
unit appear defective. If there is any question about the funct 
see the INSTRUCTION MANUAL for a correct operation. 


Some trouble can be solved with proper adjustment. 


Check all circuit for visual defects such as broken components, 
connections and poor soldering which could be a cause of trouble. 

* 
Check DC voltage and waveform as shown in the schematic diagram to 
locate the defective circuit. Start with the power supply. 


Typical voltage and waveform are obtained under the same condition 
as "3.1 Initial Control Settings”. _ 
The voltage at dotted line in the Block Diagram will be elevate 
32V/18V by settings of the VOLTAGE control. Therefore, the mo 
voltages should be read in addition to the VOLTMETER indication 


.%] 
oa 


: 
Connect the appropriate resistor (and/or rheostat in series) be 


"+" and GND terminal. (See Table 4-1) ; 
4 


Connect the oscilloscope to "+” and GND terminal to check a r 


- The AMMETER reading should be about as follows. (See 
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Table 4-] 


160A 


AMMETER 


VOL TMETER 


f Resistance: Round value is acceptable for easy 
obtaining. In this case, the AMMETER 


reading should be caliculated by given 


formura. 
VOLTMETER reading 


AMMETER reading = 
Resistance 


4.3 Troubleshooting Chart 


Check output voltage 
(A) 


No or low voltage --- (A) 
High ripple --- @®) 
Poor regulation --- (©) 


FUSE 
POWER TRANSFORMER 


Check secondary voltage 
of power transformer 
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Check collector voltage 
of TRl NO 


YES 


Check input voltage of 


ICi 


YES 


Check voltage between 


COM and OUT pin of IC] 
for 8V 


YES 


Check voltage at IC2 2/2 


and associated circuit 


YES 


SERIES REGULATOR 


YES 


RECTIFIER 1 


Filter capacitor “ 


RECTIFIER 2 
Filter capacitor 
REGULATOR 


Remove OUT pin of ICl 
from board to isolate 
the load circuit 


Voltage comes up 


YES 


bond cfreuit 


ERROR AMPLIFIER 
ZD2 (Reference voltage) 
VOLTAGE control/divider 


Will not higher voltage TAP SELECTOR/RELAY (Refer Table 
up to 32V/18V by 3-4 for relay turning voltage) 
turning VOLTAGE control POWER TRANSFORMER 


(B) 


Ripple < 3mVP-P 


Check ground loop of the setup 
RECTIFIER 1, 2 
Filter capacitor 


() 


RECTIFIER 1, 2 
ZD2 (Reference voltage) 
ERROR AMPLIFIER 


Check output voltage 
when loaded 


Voltage is stable 


CURRENT LIMITER and associated 
circuit 


Will not current limit 
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PRINTED CIRCUIT BOARD/ADJUSTMENT LOCATIONS 


5.1 160A/161A/160-1/160-2 


ETP094-B 


: CURRENT 
LIMITER 


" -" 00G== @oame 


‘cae ) 


Lat mae. 


VR1 


TAP 
SELECTOR 


VR3 
CURRENT 
LIMITER 


SELECTOR Front panel 
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cS 36 9R/ 160-=4/160'-5 


EDPO9S-© 


RSESS. {INNS Ws 


VR3 VR5 VR2 VR1 
CURRENT -5mV TAP TAP 
SELECTOR 


LIMITER 


SELECTOR 
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ETP124-A 


O66 


VFI 
CURRENT 
LIMITER 


ie) 
© 


Earle 


A. 


< 


Front panel 
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Front panel 
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ry oO ’ m 
/. SCHEMATIC DIAGRAM 


We O-= fu Ba) CE 8 Bo 


1604/160-1 


Voltage: 160A/160-1 


160-1 (18V-10A) 
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8. PARTS LIST 


* NOTE: "o” mark at the right hand of the list indicats a Parts used for 
the respective model. 


B.1 LPS-160A/160-1 
_No. DESCRIPTION 
< RESISTORS > 
Rl Metal film au 
Netal filo 2W 
R4 Wire wound 5 
Wire wound oY 
R5 Wire wound 5W 
Wire wound 5W 
R6 Carbon film 1/2W 
R14 Carbon filn 1/44 
R15 Carbon film 1/4W 
Carbon film 1/4W 
R16 Carbon film 1/4W 
R17 Carbon film 1/4¥ 
Carbon film 1/44 
R18 Carbon filo 1/4W 
R19 = Carbon film 1/4W 
Carbon film 1/4 
R20 Carbon film 1/4 
R21 Metal film 1/4W 
Metal film 1/84 
R22 Metal film 1/44 
R23 Carbon film 1/4 
R24 Metal film 1/4¥ 
Metal film 1/44 
R25 Metal filo 1/44 
Metal film 1/4W 
R26 Carbon film 1/24 
R27 Carbon film 1/44 
Carbon film 1/4 
28 Carbon filn 1/44 
K29 Carbon film 1/4¥ 
« VARIABLE RESISTORS > 
VR2 Metal filn 5kQ 
¥R3 Wire wound 1kQ 
aR4 Metal file 2kQ 
WR5 Wire wound $k Q 
URE Wire wound 20k Q 
¢ CAPACITORS > 
oe Plastic fils 250V 
£2 Plastic films 250V 
03 Electrolytic B0V 
Electrolytic 50V 
c Electrolytic 50V 
Gs Electrolytic 25V 


160A 


10kQ ay 0 


1.8kQ 5% - 
680 Q ays 0 
2200 ai - 
1.0 ae Li 4 0 
TO™ 210% - 
1.2kQ 5% 0 
470Q 5% ft) 
22Q 5% i) 
10Q 5% - 
1kKQ 5% 0 
270Q 5% 0 
470 Q 5% - 
3.9kQ 5% 0 
220Q 5% 0 
470Q ay = 
330 Q Se 0 
9.1kQ 1Z 0 
9.539kQ 1% : 
825Q pied ft) 
10k2 5% 0 
3.01kQ 1% 0 
5.11kQ 1% -~ 
332 Q 1% 0 
5620 ile : 
1.2kQ 5% 0 
10Q 5% 0 
39Q 5% - 
4.7kQ 5x 0 
150Q 5% 0 
0 
"CURRENT” 0) 
0 
"FINE” 0 
"COARSE” 0 
0. 1uF 0 
0. luF i) 
1000uF 0 
4700uF = 
220uF 0 
100uF i) 
-22- 
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160-1 


——_— oor” 


oa cune fever l oo 4h opormor. 2 


qoooa0s0 


aero foro 


me 
—— 


a 


No. DESCRIPTION 


C6 Electrolytic 
C7? Electrolytic 
C8 Electrolytic 
C9 Plastic filo 
C10 =6Plastic filo 
Cll Plastic fils 
C12 Plastic film 


< DIODES > 

Dl Rect 1N4001 

D2 Rect 1N4001 

D3 Rect 1N4001 

D4 Rect 1N4001 

D6 Det 1$1588 

D7 Det 181588 

D8 Det 181588 

D9 Det 181588 

p10 ~=-~dDtt 181588 

Dll =siODet 181588 

D112. ~=s Rect GP 20B 

DS1 Rect Bridge S4VB 
Rect Bridge KBLO2. 

ZD1 Zener RD6. 2EB2 

zD2.2=Ss Zener 18257 

zD3 ss Zener RD8.2EB1 

LED1 LED DB-1 


© TRANSISTORS > | 
TRI NPN 2SC2564-Y 
— TR2~~—sONPN 2SD1362-Y. 


” > 
* 


_ ¢ INTEGRATED CIRCUITS ; 


8.2 LPS-161A/160~9 


_No. RESCRIPTION PBA 160-2 
© RESISTORS 4 
R} Metal filp 2W 5.6kQ 59 i) 
Metal filg 2W 1.8kQ 5 0 ; 
RA Wire wound 5W 6800 59 0 ‘ 
Wire wound 5W 220Q 5% : 
R5 Wire wound 5W 0.820 10% ; 
Wire wound 5W 0.479 10% . 4 
RE Carbon film yoy 1.2kQ 9 5 
R? Carbon filn 1/4 1.2kQ yA 
R8 Carbon filn 1/4y VRQ 5% | 
R9 Carbon film 1/4¥ 2.2kQ) ad i 
R10 Carbon filg 1/4W 330 By 
R11 Carbon film 1/4¥ 150kQ) 5% | 
R12 s Carbon tale. pag 24kQ 5 
Carbon film 


R193 Carbon filp 1/4y 6.8kQ ay 4 
Carbon film 1/4W Reece) 5% 
R14 Carbon film 


1/4 4700 54 
R15 Carbon film 1/4¥ 10Q 5% | 
R16 Carbon film 1/4W 1kQ SY, 
R17 Carbon film 1/4¥ 470Q 5% 
R18 Carbon fil 


1/4W 3.9kQ 5% 
Carbon film 1/4¥W 
R19 Carbon film 


1/4W 470 5% 
R20 Carbon film 1/4W 330 0 5% [ 
R21 Metal film 1/4W 9.1kQ hz : 
Metal film 1/8W 9.53kQ bg 
R22 Metal film 1/4¥ B25Q 


5 jr 4 
R23 Carbon film 1/4W 
R24 Metal film 


Metal film 1/4W 3.01kQ 


oo oO 
i ‘iood0ods9o 
foootaqoqnirtiaoaoe0ensds0d 8 o 
90 9000 i090 
ao '|o 
‘raqo0o0osdn a 
' © § ofccoehPonoro ££ o.000 0 4 oc 
90Qo 00 00 


i 
1% 
R25 Metal film 1/4W 332Q 1% ; 
Metal film 1/4W 562Q yd 
R26 Carbon film 1/4¥W 470Q 5% ; 
R2? Carbon film 1/4W 39 Q Gy/4 
R28 Carbon film 1/4¥ 4.7kQ 5% 
R29 Carbon film 1/4W 1509 5% 
R30 Carbon film 1/4¥W 330 0 5% 
< VARIABLE RESISTORS > 
VR1 Metal film 5kQ 0 ft) 
VR2 Metal film 5k Q “ 0 0 
VR3 Wire wound 1kQ "CURRENT 0 0 
VR4 Metal film 2k Q ; i) a 
VR5 Wire wound 3kQ "FINE’ ; rt) 0 
YR6 Wire wound 20k Q "“COARSE’ 0 i) 
< CAPACITORS > 
e Plastic film 250V 0.1uF ) 0 
2 ee Plastic film 250v 0.1uF 0 0 
-24- 
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DESCRIPTION 


C3 Electrolytic 80V 

Electrolytic 50V 
C4 Electrolytic 50V 
co Electrolytic 25V 

Electrolytic 25V 
C6 Electrolytic 35V 
C7 Electrolytic 25V 
C8 Electrolytic 25V 

Plastic film 25V 
C9 Plastic filo 50V 
C10 Plastic film 50V 
C1) Plastic filo 50V 
GiZ Plastic film 50V 
C13. Electrolytic 35V 


< DIODES > 
Rect 1N4001 
Rect 1N4001 
Rect 1N4001 
Rect 1N4001 
Rect 1N4001 
Det 181588 
Det 181588 
Det 1$1588 
Det 1S1588 
Det 1$1588 
Det 181588 t 
Rect GP 20B 4 
Rect Bridge S4VB 00 
Zener RD6.2EB2 ~—Ss«@G.2' 
Zener iS257) gee 
Zener ; BR. 2! 
Zener 
~ BED 


a 
~ 


ee GA GO-2 


M2 MF45-40V wh a 0 
MFA5- 204 7 i) 


© TRANSFORMER > 
i LDOI21-3 0 0 


© FUSE 
Fl Time lag 1.54 (90V-132V) 0 
Time lag 0.8A (180V-264V) 0 


o oO 


< PC BOARD > 
ETP094-B i) 0 


8.3 LPS-162A/163A/160-3/160-4/160-5 


_No. DESCRIPTION 162A 163A 160-3 160-4 160-5 


< RESISTORS > 


R1 Metal filo 24 6.8kQ 5% 0 - - 
Metal filo 3W 3.9kQ 5% - 0 - - - 
Metal filo 2W 1.8kQ 52 - : 0 - - 
Metal film 3W 1.2kQ 5% . - : 0 0 
R4 Wire wound 2W 0.102 10% i) 0 0 0 0 
R5 Wire wound A | 0.12 10% rt) 0 i) 0 0 
R6 Wire wound 5W 680 2 5% 0 0 - - ~ 
Wire wound 5W 2209 5% - - i) 0 0 
R7 Carbon film 1/2W 1.2kQ 52 0 ) 0 0 0 
R8 Carbon film 1/4 1.2kQ 5% i) i) 0 0 0 
R9 Carbon film 1/4W 3909 5% i) i) 0 0 0 
R10 Carbon film 1/4W 1.2kQ 5% 0 0 0 0 0 
Rll Carbon film 1/4W To. <O% 0 i) 0 i) 0 
R12 Carbon film 1/4¥ 150kQ 5% 0 0 0 0 0 
R13. Carbon film 1/4W 39kQ 5% 0 0 - - - 
Carbon film 1/4W 22k Q on - 0 0 0 
R14 Carbon film 1/4W 12kQ 5% 0 0 0 0 0 
R15 Carbon film 1/44 330 Q 52 0 0 0 0 0 
R16 Carbon film 1/4W D2: we 0 0 0 0 0 
R17 Carbon film 1/4W 15Q 57 i) 0 i) 0 0 
R18 Carbon film 1/4W 150k Q 5% 0 0 0 0 0 
R19 Carbon film 1/4W 20k 5% i) i) - - % 
Carbon film 1/4W 12kQ on - 0 0 0 
R20 Carbon film 1/4¥ 8.2kQ ah 0 0 0 0 0 
R21 Carbon film 1/4W 8.2kQ Ly 0 1) 0 0 0 
R22. Carbon film 1/4W 470Q 5% 0 0 i) 0 0 
R23 Carbon film 1/4 27 Bie 0 - 0 - s 
Carbon film 1/4W 1 hia 4 . i) - 0 0 
R24 Carbon film 1/4H 3.9kQ ay 0 i) 0 0 0 
R25 Carbon film 1/4W 470Q a 0 0 ) i) 0 
R26 Carbon film 1/4W 330 Q 5% 0 0 0 0 0 
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R40 


Carbon fils 
Metal film 
Metal film 
Metal film 
Carbon film 
Carbon film 
Carbon film 
Heta] film 
Metal filo 
Metal film 
Metal filo 
Carbon film 
Carbon fila 
Carbon film 
Wire wound 
Wire wound 
Wire wound 
Carbon film 


1/4W 
1/8W 
1/4W 
1/4W 
1/4W 
1/4¥ 
1/44 
1/44 
1/44 
1/4W 
1/4W 
1/4W 
1/4W 
1/4W 

10W 

10¥ 

10W 
1/4W 


< VARIABLE RESISTORS > 


10kQ 5% 
9.53kKQ 1% 


9. KO"?! ee 
8250 1% 

2.7kQ 5% 
4700? 5% 


4.7kQ 5%. 
3.01kQ 4 


5allkQ- Te 
33210, . “Iga 
5620 1% | 
4709 5% | 


39Q 
150Q 52h 
0.392 5% 
0.270 } 
0.10 
330 Q 


VRl1 Metal film 5k Q : 
VR2 Metal filo 5kQ : 
VR3 Metal film 5k Q 2° Jia 
VR4 Wire wound 1kQ "CURRENT" | 0 
VR5 Metal film 2k Q oh 
VR6 Wire wound 3k Q “FINE” 
VR? Wire wound 20kQ “COARSE” — | 
< CAPACITORS > a | 
Cl Plastic film 250V O.luF ey 
C2 Plastic film 250V 0-F  2ae 
C3 Electrolytic  80V 22000F See 
Electrolytic  80V se ae | 
Electrolytic  50V 4700uF 
Electrolytic  50V 6800uF 
C4 Electrolytic  50V 330uF 
Electrolytic  50V 470uF 
C5 Electrolytic  25V F 
C6 Electrolytic 35V 
C7 Electrolytic  25V 
C8 Electrolytic  25V 
cg Plastic film 50V 
C10 Plastic film SOV 
Cll Plastic film 50V 0 
Gi2 Plastic film “S0Voue 
C13. Electrolytic  35V 
$ 
<« DIODES > ae 
DI Rect GP20n" See 
D2 ~=s Rect IN¢000"" 
Rect 1N4001 
Rect 1N4001 


Rect 1N4001 


4 


& 
~ 4 
U 


162A ~—«163A 160-3 


p6 Rect IN4001 ) ) 0 
07 Rect 1N4001 i) 0 0 
pa—Ss«é ett 1S1588 0 ) ) 
D9 Det 151588 0 i) 0 
DI0.~=—s« Det 151588 Q 0 ) 
Dll Det 1S1588 0 0 0 
Dl2~~—séet 151588 0 0 D 
D139 szDet 151588 0 0 0 
Dl4.—s«éO ett 151588 ) 0 - 
DS1 Rect Bridge KBU8D 0 i) 0 
ZD! Zener RD6. 2EB2 6.2V 0 0 Q 
2D2 = Zener 18257 6.5V 0 rt) 0 
ZD3 = Zener RDS. 2EB1 8.2V 0 0 0 
204 «Zener RDI3EB2 13V 0 0 0 
LED! LED DB-1 Green 0 0 0 


€ TRANSISTORS > 


TR1 NPN 25D718 0 ¥s a 

NPN 2802564 “4 F - 

TR2 NPN 250718 = A . 

) } NPN 2802564 . = ee! 
; NPN 28C2274-E i) 0 0 
be NPN 28C1815-Y 0 0 0 
2? NPN 2SD592A-S i) 0 0 
NPN 2SC1815-Y 0 0 0 

‘NPN 2801411 0 0 0 

(Ph 28D523 0 0 0 


INTEGRATED CIRCUITS > 
Regulator HC78L08ACP +8V 
Op amp = HC-1458CP 


"POWER” 


Poh aniros 


lt a: ame 


—< 


No. DESCRIPTION 


« FUSE > 

Fl Tine lag 
Time lag 
Time lag 
Time lag 
Time lag 
Time lag 


< PC BOARD > 
ETP101-C 
ETP095-A 


8.4 LPS-164A 
No. DESCRIPTION 


<« RESISTORS > 

R1 Metal film 
R2 Carbon film 
R3 Carbon filo 


R4 Wire wound 
R5 Wire wound 
RG Wire wound 
R7 Wire wound 


R8 Wire wound 

R9 Carbon film 
R10 Carbon film 
R11 Carbon film 
R12. Carbon film 
R13. Carbon film 
R14 Carbon film 
R15 Carbon film 
R16 Carbon film 
R17 Carbon film 
R18 Carbon film 
R19 Carbon film 
R20 Carbon film 
R21 Carbon film 
R22. Carbon film 
R23. Carbon film 
R24 Carbon film 
R25 Carbon filn 
R26 Carbon film 
R27. Carbon film 
R28 Carbon film 
R29 Carbon film 
R30 Carbon fila 
R31 Carbon film 
Carbon filo 


(90V-132V) 
(180V-264V) | 
(90V-132V) 

(180V-264V) : 
(90V-132¥) 
(180V-264V) 


a 


No. DESCRIPTION 


R33 Carbon film 1/44 15k Q Sh 
R34 Carbon film 1/44 18Q BWA 


R35 Carbon film 1/44 470Q 5% 
R36 Carbon film 1/4¥ 8.2kQ 5% 
R37 Carbon film 1/4W 4700 5% 
R38 Carbon film 1/4W 470Q 5% 
R39 Carbon film 1/4W 2.7kQ ay 
R40 Carbon film 1/44 150 Q 5h 
R41 Mets] film 1/4W 825Q 1% 
R42 Metal film 1/4H =: 9. 09k Q 1% 
R43 «Metal filo 1/4 aa © 1% 
R44 Carbon film 1/4W 10kQ 5% 
R45 Metal film 174W weolkQ Ws 
R46 Metal film 1/44 3320 1% 


< VARIABLE RESISTORS > 
VR1 Metal filo 9k Q 
VR2 Metal film 2k Q 


VR3 Wire wound 1kQ ”"CURRENT” 
VR4 Wire wound 3kQ ”FINE” 
VR5 Wire wound 20kQ *COARSE” 


< CAPACITORS > 

Cl Plastic film 250V 0. 1luF 
2 Plastic film 250V 0. 1luF 
C3 Electrolytic 80V 22000uF 
C4 Electrolytic 50V 470uF 
C5 Electrolytic 25V 470uF 
C6 Electrolytic 35V 4.7uF 


C7 Electrolytic 25V 10uF 
C8 Electrolytic 35V 4.7uF 
C9 Electrolytic 25V 330uF 


C10 Plastic film 50V 0.047uF 
Cli Plastic film 50V 0.047uF 
C12 Electrolytic 25V 100uF 
C13 Plastic film 50V 0.047uF 
C14 Plastic film 50V 0.0022uF 
C15 Plastic film 50V 0.047uF 
C16 Plastic film 50V  0.047uF 
Ci? Plastic film 50V 0.033uF 
C18 Plastic film 50V 0.047uF 


< DIODES > 

Di-1 Rect GP30B 
Dl-2 Rect GP30B 
D2 Rect 1N4001 
D3 Rect 1N4001 
D4 Rect 1N4001 
D5 Rect 1N4001 


D6 Schottky ERA81-004 
D? Schottky ERA81-004 
D8 Schottky ERA81-004 
D9 Schottky ERA81-004 


~30- 
LPS-160A/-1 Series 


181588 
1S$1588 
1$1588 
181588 
1$1588 
181588 

+ Bridge S15VB20 
RD13EB2 
RDS. 2EB] 
RD6. 2EB2 
18Z58 
DB-1 


? 
2502564-Y 
2502564-Y 
2502564-Y 
2SD1362-Y 
280553 
jstor array TD62004P 


Trans 
TED CIRCUITS > 
ator MC78L08ACP +8V 
yC1458CP 
MB42041 


VS12TBN-E 
VS12TBN-E 
VS12TBN-E 
yS12TBN-E 


7. TOP COVER REMOVAL 


- lake ten phillips screws off from both side of the 


to remove the Top Cover. 


